Characterization of 40 kDa poly(ethylene glycol) polymers by proton transfer reaction QTOF mass spectrometry and 1H-NMR spectroscopy.
Several electrospray mass spectrometry (ESI-MS) techniques have been described during the past years to enable the characterization work of large poly(ethylene glycol)s (PEGs) and PEGylated proteins. The proton transfer reaction ESI-MS method utilizes amines to charge reduce the electrospray envelope of PEGs, hence PEG molecules are aminated instead of protonated. This method simplifies the mass spectrum of large PEGs, and enables the interpretation of the charge state of the observable envelopes (R ≥ 3,000 (FWHM) measured at the (M + 6H)(6+) ion from 40 K PEG compound 7,324.19). Hence, deconvolution of the MS data can be performed and relative molecular masses of the individual chain lengths of the PEGs can be calculated. However, as the poly-dispersity of PEGs may vary from batch to batch and from sample to sample, it was of interest to examine if the method could distinguish between these kinds of different material. Therefore, sample materials of each intermediate obtained at five synthetic steps during synthesis of a 40 kDa PEG molecule were collected. These four intermediates, starting material and the target molecule were examined by (1)H-NMR spectroscopy and ESI-MS using a proton stripping base. The study revealed that the charge-stripping ESI-MS method is able to differentiate between even small changes in the structure of the polymeric molecules only when the analysis is assisted by (1)H-NMR spectroscopy. A proper characterization of polymer molecules requires besides relative molecular mass, also poly-dispersity and end-group characterization. No end-group information is obtained based on MS data. Examination of the PEG polymers by (1)H-NMR spectroscopy provides the needed information. In addition, the (1)H-NMR spectra clearly distinguishes the examined polymers.